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1020020071134 %^ 'U^}: 2003/2/15 

^€ i£H«,H^^J (photonic bandgap)^ ^fe iESH^^l^lrS- 47flsq 

^al^m ^7l-ol^ n1 47]j5l - ^^]^] «.«.o. pg(jo^ ^^^7^ ^^^^ 

^l-^Bfl^l i^*>T^. %7}o]^st\. 

S. 2a 

^SHa.e]^^(photonic crystal), (photonic bandgap;PBG) .2 >2 ^^^^1 
(optical switching) 
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#^ '^^1-: 2003/2/15 



S.S.^3.^±^^ ^Sl- ol-g-^ 2 >2 ^1-^1 {Apparatus for 2 >2 optical 

switching using photonic crystal structures} 

£ 2a ^ £ 2b^. ^ icl-^- 2 >2 ^^^^ ^^l^ll $i<>1>H . :itfl<5lm 1 ^ 

£ 3^, i 2b^ i^^lS^^ilZL^E (110)1- ^S.^] ^^o]] cfl 

£ 4a ^ £ 4bfe. ^ ^^<^1 ^^^^1 i^^l jLi}-!- M-Bl-ifl^ 

FDTDCFinite-Difference Time-Domain)* ^^l-g-tb ^ll" ^1] ol o] . 



1 : ^7]-o1:e. 



10,20,30,40 : 



100 : 



110,120,130,140 : ^-^1 ^iS^AflzL^S 



115 : ^l<H7>^tl: 3LS.H^el:^^ 116a, 116b : 7}<^7] 



A1.A2 



B1.B2 



21-4 



1020020071134 %^ <^7]-: 2003/2/15 

5.£HmH:e.7J (photonic bandgap;ol^> PBGel- ^^)4r ^l^sH 

^ ^^s^ 7M:b ^ iMH^sl^i^ oi-g-^ 2 >2 

^i^^l 71^51 ;5i;^>A] 7l#fi^ ^^s^Vo^ ^-a^^el ^S. ^ 

^<^1 SX^ l:7>^t!- ^<^m-. 

^7]] <?lBl''^-g-^Sl ^7].^o]^ nfli^ 4-5«ll ^^^J--^^ 10\i oliflo)] 100 Tb/S^ 
^i^-S-^^ ^^.a-i-^ol o^i^sj^c-ll. ^^^>7ll£ a2]-«j-7l#^ oje-ltl: ^cfl-g-^ 

%^]^^]3. ^oHlAi cf^ll^ i^l^e)^ MEMSCMicro Electro 
Mechanical System) ^Hfl^l y^V^^^ ^^^^Isf jl^^-^s^o^ 

ef^ e^^^ ^cf. tcj-el-A^. <a^t!: lOOTb/s ^«fl lOO^^fl^S 
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^-y^ WDMCWavelength division multiplexing)i-1im-^^a.l- Jl^^ ^-f , ^fl^^ 
51: ixHz7> ^^tlrcll ^^fl ^tb 3)-*}-7l#^ o}^ ^o] o^tq.. 

S. cfl-§-^^(100Tb/s) ^^1- ^^^(1 rm^S. ^d^^^ 7]^-Br 

^i-ilE^:)a.oi]A-l ^-g-«.o>^ ii^il€:(protection switch). ^ ^s|-/^ 

^y] (optical add/drop multiplex; OADM), % optical crossconnect ) ^ 

(bulk-mechanical/opto-mechanical) ^J''^^ 2D-MEMS, *S^«1- S-SKthermo-opt ic 
waveguaide), Wl-i-(bubble)«j-i^ ^o] ojcf 

^A*>cf. 2D-MEMS^ ^a] ^-^^7> ^7] t^j^ofl €-^l7l- tb 

^. 'i^^ cfl^ AjA>o11 o.g:|^|.^^^^ <go11 o^^ -§-3j-^>H.S. ^^S] ^S. 

^Sj-oll <^§^ ^^D^, 1^ ^^5^17171 ^^^11^71- tijiE^ 3.^. a^l-o] ;go.^ 

-a-^a ^reinsertion loss), n^^Ccrosstalk) -f- 
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^7l ^^^^>7] ^ ^^ofl iSH^Hl^^ ol-g-tb 2 >2 % 

^]^^}^ m ^ ^12 i^s., '^^^^^s. >^i2 ^7i ^12 ^ ^ii# 

:^S.^i»^lolAi^oil rt}.5l- ^7] ^11 ^ ;m2 %^S.7} z^-z^- .^-71 ^ ;^ll3 Ss)-^^ ^ 
^, ^ ^12 ^ ^14 ^ o^- ^1-14^ 7]-ol^s]£ 

wf^^^M)^. ^7] ^7H-^ ^ ^71 ^^^12:^^^, -a^l^-^S. ^^5]^, ^^-71 
^^^JS^-^^, ;Hll ^ ^13 £21-^^ 'U^^<=>\] tifl^lS)^ ^11 

^>H1ii^:e^ ^^^sli^, ^7l >^iii ^ ;^12 '^si i^H^is^^lzL^:^^ ;gs^^;^lol 

^J:<^] cll-§-s^><^ ^^^^^ -^^j-tirtil-. 
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<20> ZL^JL, ^7] i^^l^^y-^, PBG^ ^]o]7} 7}^=.^ ^ ^7] ^S. 

i^^^M^ 7l-^^>^ 7>«i7l» 

<22> ^1-7)1^. >^7l #^.1:7]-^^^, >a-7l ^S.^^^lcH^Jlofl ^-^tyc^ ^7] S.S. 

vfl^nfl^ol] ^7l^^Sl /■fl7ll- 7>^2j O.^ ^l-7l ^ tb ^7] ^^jo] A]:^^ ^ 

^71^^10]^ ^ >^i-7l ^7l^>)l<H-¥-S.^Bl <a^sl^ ^7l^^l<H^J:'^l 

<23> w].^^^].^]^^ .^7] ^^l-7>^^^, ^j-71 ^^^^^l^H^:^^] l^-§-^V<^ ^7l 

^7l ^11 xfl^i ;^14 tfl-^o]] ^2]- ^ ;^l7l*>^ 
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<26> £ 1^ ^ ttl-^ 2 >2 ^^1^ 7ll^Hl- t+Ej-^ ^olnf. ^ 

S*>^. ^ 2 >2 ^^^^1 ^^1^ *a^^(Ai. A2), #^^(Bi, B2) ^ £21-5. 
(10,20.30,40)1- ^til^V^ ^7>ol^(i) ^ ^12:^^(100)^ ^^^€4. 

<27> ^ 2 >2 ^^^^1 ^1-^1^, ^11 '^^^^{Al)^s. ^A>8]- ^Ai^^ ^^^(B^ 

), ^12 <a^^(A2)AS. <?3a>^ ;^12 ^^S^ ^12 #^^(B2)-^S. -B-Jt^WM-, ;^lll 
^(Ai)-2.^ ^A>^V ^AIJ:^ #^^(82), ^12 «a^^(A2)-^S. ;^12 
^11 #^^(Bi).^s ^ ^cf. 

<28> :^7l-ol:^(i)^^ oj^ ^Al^o] ^2)-^cg^oll cfl^>o^ ^^PBGl" 7>;^1^ ^sH^e) 

(10.20,30.40)» ^tiltlrcf. 

<29> ^11 £51-^(10)^, ^11 <?^^^(Ai).2-S. ^A>tb ^11 ^^^» ;^ll #^^(Bi)-^S 
7>oligsl.ji, ;H12 £3x1-^(20)^, ^11 'a^^(Ai)-^S. SJAltb ;*lll ^^S* m #^^(B2 
)SlS. 7}o]^^i:^, £3^-3.(30)^, ^12 <a^^(A2)-^S 'U^}^ ^12 ^l] 

2 %^^iB2)^S. 7}o]^^ji, £4^(40)^. /Hl2 'y^^(A2)-2.S SJ^>tt ^12 
^» ^11 #^^(Bi).^S. 7}o]^^v]-, 

<30> >^^4]^;g«.(100)^, JE. 2a ^ H 2b<Hl wj-sf ^o] ^Efls^ v]] 7)lSl 

^-^^lS^4ii^H(iio,i20, 130,140)5. 2^-2^-0] 

(110.120.130,140)^ vil 7)1^ £3i)-S(10.20.30,40)^ Ajs. ^^1^1 <^^ofl z^-z)- 
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Hfl^l^cf. ^2:*}^. i-il 7flSl >z^^1^^^flZL^E^ >!^(iio,130) ^ ^12 

^(120, 140)-^^ <^]^<^ ^^^^^]<>\^S.<=>\] tcfBl- ^^^^S ■S-^t!:t+. 

<31> ^12:^^(100)^, ^A>^ ^jfll ^ ^Al:£7> ^ ^ ^1 <H ^^<Hl ni)-B^- ^]1 

#^^(Bi) ^12#^^(B2) # rf^- '^l:^ *>M-» -H-£5l£^ i 

^^1}:^. ^, ^1^^-^(100)011 m ^^^(Bl)o.s. ^^^1* 

^12 ^12 %^^{B2)^S. ^12:^-^(100)011 ^§11 

%^:^7} #^^(B2)-^S. m m #^^(Bi)^S :i^^l€ 

4. 

<32> S. 2a^ itflojE 1<H1A^^, ;^li ^(110.130)^1 ^^^^2i^^^]n.^^7} ^^^^] nq- 

^, 'a^^(Ai)^S. ^A>^ :^ll ^^S^ iEs|-S.» 421- #^^(Bi)^^, 
^12 ^^^(A2)^S *a^>t!: ;^12 ^^S^ m ttl-e}- ;^l2 #^^(B2)-^S. 7}o]y^ 

<33> s. 2b^ iEfl<^l:& 2o11^i^. ^12 ^(120.140)^ ^^^2z^M]ZL^^7} 

oil ^11 'a^^(Ai)-^S. <aA>^ ;*lll ^Al^^ >il2 4^1- ^12 #^^(B2)-^ 

^. ^12 <a^^(A2)-^S- <aA>t}: ;^12 ^^31^ /^14 S^^^l- tx[^ #^^(Bi)j^S. 7l- 

<34> -^1^ ^12:^^(100)^, PBG^ ^H7l- 7>^t!- ^ ^^1:7>^-^1- ^ 

wltbi^. 

<35> iS-H^el^l:^, 0-^^4.7]. A-^S cfS. ^7l^ O.^ ^7^7]^ 

Si oflul;^! :i^H^o]l pBG7> <^1^^^^ ^sr>^ ^^^^^ , PBG^ofl ^ 
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(angstrom) ^-^l-^lAisl ^7]^o] ^o^^ :^}c^ ^^^]^^. ^S.^3.B]^^-er M- 

ic/pl-ol^^ ^^(nano/micro meter scale)<^l>^i ^S(bulk)^-?1^ 1-^^ 

€^^11^ ^ ^31, o]^ PEGS. S«t!:i=l-. ^ 

rel-sl- PBG^ a.7]M- ^^17> 71-^t!:^-. ^l&ltlr i^H^el^xl:^ ^7l:gBl, 

^^^]^ PBG7> ^711 ^}7]^. ^^1-* ^s}-^!^ PBG^ ^^7} 

4r ^^^l^l^l ^-^^ PBG7> ncflS. -e-^lslS-S S3a> ^t^sl- hVa>§> 

^^r]-:£^ ri^^l ^^cf. 

1^-^ #^1:^ 7l-^^>^ «o^^<^l^ ^Sl- 7>^ 

^m^] ^7l^^ ^>.^Al7l^ nfl^ofl Al:^* ^7H>^ ^ 
y]^]^9l 1}-^ <^5-l 7M «j-i^o] o;^cf. 

£ 3^, -£ 2b^ 110)1- ^£<^1 ^^^12:^2^ ^-fo^] cfl 

S.>^^ Bfl^^ #^1-* 7>^^m ^^1«^1<^1 tflsfl ^^t!:i=1-. 
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<39> >i^^l^^AflZL^S(110)^. S.^^ 3.^ ^mU5), 7><i7l (116a, 116b) ^ 

-^-(117)1- ^til^H, 7l-<l7l( 116a, 116b) ^ ^£^lcH-^(117)^ ^€*7V^^1- 
<40> ^:£;,i]o]«.(ii7)^ ^gS.^^^lH^^'Hl ifl-§-^>*^ 5E.S.Ha.Bl>il:(115)Sl xfl^T^M 

^ 7>^^>7l ^tb ^S^l^^SS #^^>JL, ^7] %^^^<^] rcfel- 7>'i7l7> ^ 

^7l xfl-^n)]^o^ ^^M. 7>^tl:4. 
<41> ^7] X£H^S^^^(115)2l vfl^nfl^o^ ^S. 0^5]- -^-^l-^S. ^^^^ 

iSH3Sl^^^(115)^ ifl^^M^ ^^1:^: 7>^*>7ll S.^^3.^^:i^^ ^fl^nfl 

^^1-^ ^^^m^ ^^^>7fl ^^^1?^ PBG71- M^m^] ^711 3r>7li4. SE^ #^1- 

^ PBG^ ^^17> A>-g-^]-^ ixj-^MlH ^l-ig. iSH^fi]^^^ *a^>% 

* ¥^^l7lJl, #^1:^ 71:^1 ^o.^ PBG7> zitfls 

<42> iJ^H^s]^!:^ -^^1: ^7l^J-'?l ^-f . ^£;^]ol«-(ii7)^ ^7l^J-;Hl 

7]-<S7]( 116a, 116b)^ ^^^o.^ cfl^l^o.^Ai, ^7121- 5:41- ^ o;^ 

<43> ^^1- ^^l^H^}"^^! ^-f . ^£.^1<H-^(117)^ 

7l-<l7l (116a. 116b) ^ cH^l^^S.^! ^^7]9\- jl^z]-* ^-i- ^ Si 

<44> ^ ^^x^o^ Cfs. ^^4)2:^-^(100)^ ^^^5^ 5^^rfl^61lAl PBG 

# vii 7fl^ iSH^el^^ ^ ^-i-f-* ^-^-^^ ^S^^^l^^^ofl 
i^-§-^><^ ^ iSH^S^^^^ y^ll £45.(10) ^ ^13 £4-3.(30) ifl^ 'y^g^ofl 
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z]-z| s^^^3.^^^^ ;^12 S.2)-S(20) ^ ^14 £4^(40)5.^ 

^ ;^]ll £21-5.(10) ^ m £3^S.(30)S.-^El :^l7lsr>ji. q-c^^l 

£ 4a ^ £ 4b^, ^ ^^^^1 JLSl-l- M-Efvfl^ 

FDTDCFinite-Difference Time-Domain)S <^l-§-^ ^11: efl '^l . ^^"t- 0.27 

i^^^l 0.42<^l^i PBG71- 9X^ :&5^.olo^-^&|(tri angular) ^^<HlAi, 

^sl-n^ 0.35<?1 ^^ofl cfltV ^^^^ i^Bf'^cl-. %^^^>^. ^^^1 

^^<^1 ^Jl. ^ ^^^^ ^^<H1 z^-z| #^r}ol cjcf. o]^cfo^ 

£21-5.^ 5ao]^ 4.3aoH, t^^^><^1^ ^l^'^']^. 

£ 4a ^ .£ 4bl- #^^V^. #€1:^1 3.376'^ 7]^o\] ^7]^^^ §^ 

^ ^^1-^ ^^1-^ 3.376-2.S. -f^O.^ £2)-5 

7> ^^^Sl<H "?3^>^<^1 7H^=l31. ^71^1^^ 3.376-^S ^ 

Sl-^l^liS, ^^.2.^ SSl-S.71- ^^a^lO^ .f-^fl S^^V^C,] 7H^^T=f. ^^1- €s^-7> 

^1^<^] ^j-cf^ ^V-g-^ ^ ^^y^VSii^l-. 

^S. ^^o]^ «.«.ol o^o^ ^S\^^o] 2 >2 ^^^^ ^ ^Cf. ^b:], 
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1020020071134 ^^ ^^T.}: 2003/2/15 

(demultiplexer), VOACvariable optical attenuator) -f-^ ^^}^^- -^l^fl^i 

'U^m ^2:7> 7}^^ 7]#ol Ji^a^ojcf. :£^V ^ ^^i^oll^^^ PBG» ol-g-^Vs. 

^ ^^t!: W>^3j^ ^Alc^lo)] o>iJ|8l-t^, ^::p.,g^oflA-l ^T^^m ^ ^ 

^11^ ^<H1 ^Tfl ^Cf. 
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11 

^11 ^ ;*112 ^^^-^S ^12 M:^!- ^7] ^12 ^ 

^S., ^ zj-z^- ^71 42 ^ ^14 ^ <Hi:^ ^>i-l-^ *^>H 

[^^*J- 21 

^ll*J-«=»ll ^^^i, 

31 

^7] ^^^1^^-^^, ^7] 41 ^ ^13 :£SFS^ 141^ <a*^^<Hl Hfl^ls)^ >Hll ^ 

21-15 



1 

■ I » 
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S# ^]-%-% 2 >2 ^^^^ 
41 

^11*^<^1 ^^^i, 

iSHaflS. 7^ (photonic bandgap)^ ^V^t!: 3.2^^1:; ^ 

^]-%-% 2 >2 ^^1. 

6] 

^14 ^J-ofl ^<HAi. 
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2 >2 ^i^^l ^^1. 
7] 

^^1- ^7>*>^ ^^*>^ iJ^H^e^^l: o]^^ 2 

[^^1^ 8] 

^7l 
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[S. 2bl 



r^iiEIIOlM 2 



M 1 ^6! 




is. 3] 



M 2 ^iM. 



110 



11 Sa- 
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116b- 



117- 
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IS. 4al 

Contour \Aip of Ity 




' IS. 4bl 

Contour Mip of My 

1.0 
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